Abstract: In masked priming lexical decision experiments, there is a matched-case identity advantage for nonwords, but not for words (e.g., ERTAR-ERTAR < ertar-ERTAR; ALTAR-ALTAR = altar-ALTAR). This dissociation has been interpreted in terms of feedback from higher levels of processing during orthographic encoding. Here, we examined whether a matched-case identity advantage also occurs for words when topdown feedback is minimized. We employed a task that taps prelexical orthographic processes: the masked prime same-different task. For "same" trials, results showed faster response times for targets when preceded by a briefly presented matched-case identity prime than when preceded by a mismatched-case identity prime. Importantly, this advantage was similar in magnitude for nonwords and words. This finding constrains the interplay of bottom-up versus top-down mechanisms in models of visual-word identification.
To explain the dissociation between matched-versus mismatched-case identity priming for words and nonwords, Vergara-Martínez et al. (2015) indicated that "orthographic processing is modulated by lexical processing" (p. 500) and concluded that this word/nonword dissociation favored fully interactive models of visual-word identification (see Carreiras, Armstrong, Perea, & Frost, 2014 , for a recent review). If orthographic processing is indeed modulated by lexical processing, then one could obtain an advantage of matched-case over mismatched-case identity pairs for words in a task in which feedback from higher levels of processing is minimal. In the present study and to examine this issue, we employed a variety of the masked priming technique that purportedly taps very early, prelexical orthographic processes: the masked prime same-different task (Kinoshita & Norris, 2009; Norris & Kinoshita, 2008) .
In the masked prime same-different task, a reference (e.g., the lowercase word metal) is presented for 1 s above a pattern mask (a series of #'s). Then, a prime stimulus replaces the mask for around 50 ms, which in turn, is replaced by a target stimulus in uppercase. Participants are instructed to decide whether the reference and the target are the same or not. For instance, in a "same" trial, the reference and the target would be the same (metal and METAL, respectively) and the prime could be related to the target (e.g., metal) or not (e.g., drama). In a "different" trial, the reference and the target would be different (e.g., panel and METAL, respectively). The related primes in "different" trials can be related to the target (e.g., Norris & Kinoshita, 2008) or to the reference (Kinoshita & Norris, 2010) -note that this does not alter the pattern of priming effects in "same" trials (i.e., the critical trials in this technique, see Kinoshita & Norris, 2010; Perea, Moret-Tatay, & Carreiras, 2011) .
As Kinoshita and Norris (2009, p. 13) indicated, "the same-different task holds considerable promise as a tool for examining the nature of pre-lexical orthographic representations. The task appears to tap into the same representations that support word recognition, but not to be influenced by the lexical retrieval processes."
The empirical evidence to date is largely consistent with this claim. For "same" trials, the magnitude of identity priming relative to an unrelated condition is sizable (and comparable) for both words and nonwords in the masked prime same-different task (e.g., Kinoshita & Norris, 2009) , whereas it is dramatically greater for words than for nonwords in masked priming lexical decision -importantly, Kinoshita and Norris (2009) employed cross-case dissimilar pairs such as edge-EDGE and adge-ADGE in their experiment (i.e., the obtained effects were not due to low-level visual similarity). Furthermore, Norris and Kinoshita (2008) failed to find a phonological priming effect with the masked prime same-different task (e.g., skore-SCORE = smore-SCORE > score-SCORE) -note that phonological priming can be readily found in masked priming lexical decision with adult readers (e.g., see Bélanger, Baum, & Mayberry, 2012; Ferrand & Grainger, 1993; Pollatsek, Perea, & Carreiras, 2005; Rastle & Brysbaert, 2006, among others) . Similarly, a finding that has been ascribed to phonological influences such as the consonant/vowel dissociation in letter position coding (i.e., greater transposed-letter effects for consonant than for vowel transpositions, see Perea & Lupker, 2004) does not occur in the masked prime same-different task, whereas it has been consistently reported in masked priming lexical decision (see Perea & Acha, 2009 , for discussion). Likewise, morphological priming effects are absent in the masked prime same-different task, whereas they are robust in masked priming lexical decision (see Duñabeitia, Kinoshita, Carreiras, & Norris, 2011) . Taken together, these findings strongly suggest that the masked prime same-different task is much less sensitive to "higher-level" influences than the masked priming lexical decision task. We acknowledge that, under some circumstances, the masked prime same-different task can be sensitive to higher-level processes, as is the case of masked translation priming in languages with different scripts (e.g., see , for evidence with JapaneseEnglish bilinguals, see also . Nonetheless, the impact of higher-level processes seems to be very low when the reference and target are in the same script (see , for a null translation priming effect with Spanish-English bilinguals with the masked prime same-different task), and indeed, concluded that the influence of lexical/semantic factors in the masked prime same-different task is "clearly limited" (p. 792).
What we should also note here is that, using isolated letters, Norris and Kinoshita (2008) found that the magnitude of masked identity priming effects in the masked prime same-different task did not significantly differ for cross-case visually dissimilar letters (e.g., A-a-a [reference: A, prime: a, target: a] vs. A-b-a; a-A-A vs. or a-B-A; 49 ms and 2.6% errors in Experiment 2; 52 ms and 1.1% errors in Experiment 3) and for cross-case visually similar letters (e.g., C-c-c vs. C-x-c; c-C-C vs. c-X-C; 54 ms and 6.3% errors in Experiment 2 and 47 ms and 1.1% errors in Experiment 3). This pattern of data is certainly consistent with a prelexical activation of abstract letter representations. Using a larger number of trials (512), Carreiras, Perea, Gil-López, Abu Mallouh, and Salillas (2013) slightly qualified this conclusion, as they found a slightly greater identity priming effect in the latency data for cross-case visually similar letters (48 ms) than for cross-case visually dissimilar letters (39 ms). In this line, the masked identity priming effect for dissimilar letters in the P300 showed an additional frontal distribution to the common centro-parietal P300 distribution of the masked identity priming effect obtained for similar and dissimilar letters. Carreiras et al. (2013) concluded that while their data were consistent with a prelexical activation of abstract letter representations, the cognitive system retained "some form of sensitivity during the entire flow of information processing" (p. 1984) in the masked prime same-different task.
In sum, to uncover the intricacies of the dissociation between matched-versus mismatched-case identity priming for words and nonwords, we employed a variety of the masked priming technique that taps early, prelexical orthographic processing: the masked prime same-different task. In the present experiment, for "same" trials, the prime could be: (1) physically and nominally identical to the target (e.g., word trials: [reference-prime-target] metal-METAL-METAL; nonword trials: rucer-RUCER-RUCER); (2) nominally but not physically identical to the target (e.g., word trials: metalmetal-METAL; nonword trials: rucer-rucer-RUCER); or (3) unrelated to the target (either in lowercase or uppercase). For "different" trials, we manipulated the relationship between reference and prime (i.e., a zero-contingency scenario, see Kinoshita & Norris, 2010; Perea et al., 2011 , for discussion). The prime was presented for 33 ms and was immediately replaced by a 16.7 ms mask to prevent visual continuity from the physically identical primes (see Jacobs et al., 1995; Perea et al., 2014 Perea et al., , 2015 Vergara-Martínez et al., 2015 , for a similar procedure). The predictions of the experiment are clear. If the lack of differences between matched-and mismatched-case identity primes that occurs for word stimuli in masked priming lexical decision is due to top-down lexical processes, then one would expect faster response times for matched-than for mismatched-case identity primes for "same" responses to both words and nonwords in a task that fundamentally taps pre-lexical processing, such as the masked prime same-different task.
Importantly, our experiment will also test an alternative explanation of the matched-case identity advantage for nonwords in lexical decision. One could argue that this advantage "might be driven by a verification mechanism used mostly with pseudoword stimuli in lexical decision, which somehow could be more sensitive to case changes" (Vergara-Martínez et al., 2015, p. 500; see Forster, 1998 , for discussion of deadlines for "no" responses in masked priming lexical decision). If this interpretation were correct, one would expect similar response times in the matchedand mismatched-case identity conditions for both words and nonwords in a task that does not involve post-access verification processes for nonwords, such as the masked prime same-different task -also note that the same-different task involves equivalent responses for words and nonwords. This outcome would favor bottom-up accounts of the mapping of visual features onto abstract representations during visual-word identification.
Method Participants
The participants were 44 undergraduate students at the University of Valencia. They took part in the study in exchange of course credit. All of them were native speakers of Spanish with normal (or corrected-to-normal) vision.
Materials
We selected a set of 112 five-letter words, and a set of 112 five-letter nonwords to act as references/targets in "same" trials. All these stimuli were extracted from the set employed in Vergara-Martínez et al.'s (2015) masked priming lexical decision experiment. For the word stimuli, the mean frequency per million in the Spanish (EsPal) subtitled-base database was 29.5 (range: 1-208, Duchon, Perea, Sebastián-Gallés, Martí, & Carreiras, 2013) , and the mean number of orthographic neighbors was 2.3 (range: 0-10, Davis & Perea, 2005) . The nonwords in the experiment were created using Wuggy (Keuleers & Brysbaert, 2010) . The distributional properties of the letters (i.e., the number of a's, b's, etc.) were similar for words and nonwords, w 2 (22) = 10.25, p > .90. Target stimuli (words or nonwords) were presented in uppercase and were preceded by a prime that could be: i) the same as the target, including the case (matchedcase identity condition, e.g., ALTAR-ALTAR; 28 items); ii) the same as the target, but in a different case (mismatched-case identity condition, e.g., altar-ALTAR; 28 items); iii) an unrelated word prime (half in lowercase, half in uppercase; 28 items); or iv) an unrelated pseudoword prime (half in lowercase, half in uppercase; 28 items).
We created four counterbalanced lists to rotate the target stimuli across the different conditions. For the "different" trials, we selected of set of 112 words and 112 nonwords, all of them of five letters, to act as target stimuli. For the words, the mean frequency per million in the EsPal database was 26.7 (range: 1-178) and the mean number of orthographic neighbors was 2.7 (range: 0-10). For the purposes of the same-different task, we also selected a list of 112 five-letter words and 112 five-letter nonwords to act as references; for the words, the mean frequency per million was 19.5 (range: 1-195), and the mean number of orthographic neighbors was 2.8 (range: 0-13). For the "different" trials, we employed a zero-contingency scenario (see Kinoshita & Norris, 2010; Perea et al., 2011) . That is, we manipulated the relationship between the reference and the prime: i) matched-case identity condition (e.g., nietonieto-ALTAR); ii) mismatched-case identity condition (e.g., nieto-NIETO-ALTAR); iii) unrelated word prime condition (half in lowercase, half in uppercase); and iv) unrelated nonword prime condition (half in lowercase, half in uppercase).
The materials were rotated across four counterbalanced lists. The list of stimuli is presented in Appendix A. The raw data (in .csv format) are available in the Electronic Supplementary Material, ESM 1.
Procedure
The experiment took place in a silent room in groups of up to eight participants. DMDX software (Forster & Forster, 2003) was employed for the presentation of the stimuli and recording of the responses. On each trial, a reference stimulus in lowercase (either a word or a nonword) was presented for 1 s in the middle of the CRT screen; this was accompanied by a pattern mask (a series of #'s) in the next line. Then, a prime replaced the mask for 33 ms, which was in turn replaced by a pattern mask for 16.6 ms. Subsequently, the target stimulus was presented in uppercase until the participant responded or 2 s had elapsed. The participant's task was to decide, as accurately and quickly as possible, whether the reference and target were the same (i.e., press the key for "same") or different (i.e., press the key for "different"). The experimental phase (448 trials) was preceded by 16 practice trials. The experiments lasted for around 16-20 min.
Results
Response times shorter than 250 ms or longer than 1,200 ms ("same" trials: 0.06%; "different" trials: 1.5%) and incorrect responses ("same" trials: 5.3%; "different" trials: 3.2%) were excluded from the latency analyses. The mean response time and the error rate in each condition are presented in Table 1 . In the statistical analyses, we focused on the critical comparison of interest: the contrast between matched-versus mismatched identity priming conditions for words and nonwords. For the interested reader, the comparison between the identity and unrelated conditions is reported in Appendix B -unsurprisingly, we found a sizable masked identity priming effect for both words and nonwords (see Table 1 ).
"Same" Trials To account for the positive skewness of the latency, we transformed the response times with the following formula: À1000/RT. We used a statistical model with random intercepts for subjects and items and by-subject random slopes for prime case*lexical status and by-item random effects for prime case -the maximal structure model with by-item random effects for prime case* lexical status did not converge. Error data were coded as binary responses and the data were modeled using the glmer function. The analyses on the response times showed a lexicality effect (i.e., faster responses to words than to nonwords), t = 6.24, p < .001. More important, responses to targets were faster when preceded by a matched-case identity prime than when preceded by a mismatched-case identity prime, t = À4.38, p < .001. The matched-case identity advantage was similar in magnitude for words and nonwords, as deduced from the lack of interaction between the two factors, t = .07, p = .94 (see Table 1 ).
The statistical analyses on the error data did not show any significant effects.
"Different" Trials
The analyses were parallel to those in "same" trials, except that the manipulation was on the relationship between the reference and the prime rather than between the prime and the target. Neither the latency data nor the error data showed any significant effects.
Discussion
In the present experiment, we examined whether the absence of a matched-case identity advantage for words in masked priming lexical decision experiments (i.e., similar response times for altar-ALTAR and ALTAR-ALTAR) was due to feedback from higher levels of processing. In order to block out this type of feedback, we employed a task that purportedly reflects prelexical orthographic processing during the early stages of word identification: the masked prime same-different task (Kinoshita & Norris, 2009; Norris & Kinoshita, 2008) . Results showed a small, but significant advantage of the targets preceded by a matched-case identity prime over the targets preceded by a mismatched-case identity prime (i.e., [probe-primetarget] altar-ALTAR-ALTAR faster than altar-altar-ALTAR]). Importantly, this matched-case identity advantage was not affected by lexical status, as it was similar in size for words and nonwords (12 vs. 13 ms, respectively).
Thus, the present findings offer empirical support for the view that the lack of differences between matched-and mismatched-case identity primes for words in masked priming lexical decision (e.g., see Jacobs et al., 1995; Perea et al., 2014 Perea et al., , 2015 Vergara-Martínez et al., 2015 ; see also Brysbaert, Speybroeck, & Vanderelst, 2009 , for parallel evidence with acronyms [fbi vs. FBI]) is due to feedback from higher levels of processing. What we should stress here is that all words and nonwords for "same" trials had been selected from the set of stimuli used by VergaraMartínez et al. (2015) -where no signs of a matched-case identity advantage for words in neither the response times nor in the ERP responses were found in a masked priming lexical decision experiment. Furthermore, the present findings rule out an interpretation of the matched-case advantage for nonwords in the lexical decision task as due to some "post-access verification" processes that occur in nonword responses, as this account predicted a null difference between matched-case and mismatched-case identity primes for both words and nonwords. Thus, the matched-case identity advantage for nonwords is not an artifact of the lexical decision task. Instead, the present findings strongly suggest that the match between the word's constituent letters and their corresponding abstract representations is, to some degree, a function of top-down influences.
Unsurprisingly, we also found a robust advantage of the mismatched-case identity condition over the unrelated condition. This is consistent with the idea that there is rapid mapping from visual features onto abstract representations during the process of word identification (see Kinoshita & Norris, 2009) . What the current experiment has revealed is that the orthographic codes may not be as fully stable when top-down feedback is limited (in the masked prime same-different altar-ALTAR produces longer response times than ALTAR-ALTAR), as when lexical retrieval does play a main role. Indeed, in tasks that are sensitive to morphological-lexical-semantic effects such as masked priming lexical decision, top-down feedback from higher levels of processing may help stabilize the orthographic codes (i.e., altar-ALTAR produces similar response times as ALTAR-ALTAR).
What is the nature of the alleged top-down feedback that may affect masked priming lexical decision? A likely candidate is lexical phonology, as the matched-case identity advantage occurs for nonwords, but not for words, in lexical decision. The evidence obtained with a nonalphabetic writing system (Japanese) suggests that the existence of shared phonological-lexical codes may be sufficient to override the effects of physical similarity between prime and target. In a masked priming lexical decision experiment, Pylkkänen and Okano (2010) found that responses to a target word in Japanese Katakana (i.e., a Japanese syllabary) were virtually the same when it was preceded by an identity prime in Katakana (i.e., nominally, phonologically, and physically identical, e.g., ピ ー マ ン -ピ ー マ ン, the transcription would correspond to pi.man [pepper] ) and when it was preceded by an identity prime in another Japanese syllabary, Hiragana (i.e., nominally and phonologically, but not physically, identical, e.g., ぴ い ま ん -ピ ー マ ン). Given that Katakana and Hiragana share the phonology (i.e., each letter in Katakana and Hiragana corresponds to the same syllable/mora) but not the orthography, the lack of differences between ぴ い ま ん -ピ ー マ ン and ピ ー マ ン -ピ ー マ ン can be attributed to top-down influences from lexical phonology (see Okano, Grainger, & Holcomb, 2013, for ERP evidence) . Additional support for this interpretation comes from a masked priming lexical decision experiment with deaf readers conducted by Perea, Marcet, and Vergara-Martínez (2016) . Bear in mind that deaf readers do not activate phonological codes in the early stages of word processing, as deduced from masked priming lexical decision experiments (see Bélanger et al., 2012; Cripps, McBride, & Forster, 2005 ; see also Bélanger, Mayberry, & Rayner, 2013 , for converging evidence using a gaze-contingency technique during normal reading). If the top-down feedback that overrides physical dissimilarity in the mismatched-case identity condition has a lexicalphonological component, one would expect that deaf readers showed a matched-case identity advantage for both nonwords and words in deaf readers, as actually occurred in the Perea et al. (2016) experiment. In summary, the present masked priming experiment showed that, in a scenario in which top-down lexical effects are minimized (i.e., the masked prime same-different task), matched-case identity pairs enjoy an advantage over mismatched-case identity pairs (e.g., HOUSE-HOUSE faster than house-HOUSE). As the house-HOUSE versus HOUSE-HOUSE difference does not occur in more lexically-driven tasks (i.e., masked priming lexical decision, see Jacobs et al., 1995) , the current data pose some constraints on future implementations of neural models of visual-word recognition: while there is rapid access to abstract representations during visual-word identification, feedback from higher levels of processing may help attain more stable abstract representations.
